In vitro metabolism of oxymetazoline: evidence for bioactivation to a reactive metabolite.
Oxymetazoline (6-tert-butyl-3-(2-imidazolin-2-ylmethyl)-2,4-dimethylphenol) has been widely used as a nonprescription nasal vasoconstrictor for >40 years; however, its metabolic pathway has not been investigated. This study describes the in vitro metabolism of oxymetazoline in human, rat, and rabbit liver postmitochondrial supernatant fraction from homogenized tissue (S9) fractions and their microsomes supplemented with NADPH. The metabolites of oxymetazoline identified by liquid chromatography (LC)/UV/tandem mass spectrometry (MS/MS), included M1 (monohydroxylation of the t-butyl group), M2 (oxidative dehydrogenation of the imidazoline to an imidazole moiety), M3 (monohydroxylation of M2), M4 (dihydroxylation of oxymetazoline), and M5 (dihydroxylation of M2). Screening with nine human expressed cytochromes P450 (P450s) identified CYP2C19 as the single P450 isoform catalyzing the formation of M1, M2, and M3. Glutathione conjugates of oxymetazoline (M6) and M2 (M7) were identified in the liver S9 fractions, indicating the capability of oxymetazoline to undergo bioactivation to reactive intermediate species. M6 and M7 were not detected in those liver S9 incubations without NADPH. Cysteine conjugates (M8 and M9) derived from glutathione conjugates and hydroxylated glutathione conjugates (M10 and M11) were also identified. The reactive intermediate of oxymetazoline was trapped with glutathione and N-acetyl cysteine and identified by LC/MS/MS. M6 was isolated and identified by one-dimensional or two-dimensional NMR as the glutathione conjugate of a p-quinone methide. We have shown the tendency of oxymetazoline to form p-quinone methide species via a bioactivation mechanism involving a CYP2C19-catalyzed two-electron oxidation. Nevertheless, we conclude that the formation of this reactive species might not be a safety concern for oxymetazoline nasal products because of the typical low-dose and brief dosage regimen limited to nasal delivery.